DERWENT-ACC-NO: 



1996-159022 



DERWENT-WEEK: 



199616 



COPYRIGHT 2 005 DERWENT INFORMATION LTD 



TITLE: 



Phot othermoplas tic material for holographic 



recording - 



uses N-epoxy : propyl -.carbazole polymer or its 



copolymer 



with glycidyl ester as polymeric 



photoconductor, and 



sensitiser 



INVENTOR: MYSYK, D D; PEREPICHKA, I F ; SOKOLOV, N I 

PATENT- ASSIGNEE: AS UKR PHYS ORG CHEM COAL CHEM INST[AUPHR] , DON 
POLY [DONE], UNIV KIEV SHEVCHENKO [KISU] 

PRIORITY-DATA: 1989SU-4736918 (September 11, 1989) 

PATENT -FAMILY: 

PUB -NO PUB -DATE LANGUAGE 

PAGES MAIN- IPC 

SU 1743300 Al August 27, 1995 R 

007 G03G 005/09 

APPLICATION-DATA : 

PUB-NO APPL- DESCRIPTOR APPL-NO 

APPL-DATE 

SU 1743300A1 N/A 198 9SU-4736918 

September 11, 1989 

INT-CL (IPC) : G03G005/07, G03G005/09 



ABSTRACTED -PUB -NO: SU 17433 0 OA 
BASIC- ABSTRACT: 

A photothermoplastic material for holographic recording uses poly-N- 
epoxypropyl 

carbazole copolymer or N-epoxypropyl carbazole and glycidyl ester of 
formula 

(I) of mol. wt. 8 00-900 units, where x = 0-0.14, n = 3-5, R is C2H5, 
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photoconductor, and 2 , 7-di-p-undecyloxycarbonyl- 
4, 5-dinitro-9j;;;dic^ana5Bth^l^ of formula (II) as sensitiser. 
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added in 

amounts of 5-12 % w.r.t. (I). 
USE - In holographic recording. 

ADVANTAGE - Increased holographic range and sensitivity and low 
values of 

parasitic memory without affecting its max. diffraction efficiency. 
CHOSEN-DRAWING: Dwg.0/0 

TITLE-TERMS: PHOTOTHERMOPLASTIC MATERIAL HOLOGRAM RECORD N EPOXY 
PROPYL 

CARBAZOLE POLYMER COPOLYMER GLYCIDYL ESTER POLYMERISE 
PHOTOCONDUCTOR SENSITIVE 

DERWENT- CLASS: A21 A89 G08 P84 S06 

CPI-CODES: A05-H/ A12-L02E; G06-D; G06-E/ G06-F03A; G06-F03D; G06- 
F06; 

EPI-CODES: S06-A01A1; S06-A01A3; 

ENHANCED- POLYMER- INDEXING : 

Polymer Index [1.1] 

018 ; HOOOO ; G1581 G1558 DOl F47 Dll DIO D23 D22 D25 D34 D07 D73 
D79 D41 D42 D50 D93 F08 F07 ; P0055 ; P0975*R P0964 F34 DOl DIO 
; H0317 

Polymer Index [1.2] 

018 ; H0022 HOOll ; G1581 G1558 DOl F47 Dll DIO D23 D22 D25 D34 
D07 D73 D79 D41 D42 D50 D93 F08 F07 ; G1558*R DOl F47 Dll DIO D23 
D22 D31 D73 D42 D50 D85 D86 D87 D90 ; P0055 ; P0975*R P0964 F34 
DOl DIO ; H0317 

Polymer Index [1.3] 

018 ; H0022 HOOll ; G1581 G1558 DOl F47 Dll DIO D23 D22 D25 D34 
D07 D73 D79 D41 D42 D50 D93 F08 F07 ; G1558*R DOl F47 Dll DIO D19 
D18 D23 D22 D32 D73 D76 D50 D89 ; P0055 ; P0975*R P0964 F34 DOl 
DIO ; H0317 

Polymer Index [1.4] 

018 ; H0022 HOOll ; G1581 G1558 DOl F47 Dll DIO D23 D22 D25 D34 
D07 D73 D79 D41 D42 D50 D93 F08 F07 ; G1581 G1558 DOl F47 Dll DIO 
D23 D22 D73 D42 D50 D90 F34 D19 D18 D32 D76 ; P0055 ; P0975*R 

P0964 

F34 DOl DIO ; H0317 

Polymer Index [1.5] 

018 ; NDOl ; Q9999 Q8640 Q8606 ; B9999 B5094 B4977 B4740 ; 

K9847*R 

K9790 ; Q9999 Q8628 Q8617 Q8606 
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(19) SU (11) 1743300 (13) A1 

(51) 6 G03G5/09, G03G5/07 



POCCHl/lCKOE ArEHTCTBO 
no HATEHTAM M TOBAPHbIM 3HAKAM 

(i2)0nklCAHME 
MSOBPETEHMfl 

K aBTopcKOMy CBMAerejibCTBy CCCP 

CiaTyc: npeKpaiMJi AeMCTBMe (noflBHHbiM hb 16.06.2005) 



(71) Mma aaflBMTejifl: MHCTMTyr ({iMaHKO- 
opraHMHecKOM xmmhm h ymexMMHM AH 
VCCP; KHeecKMH rocyAapcTBeHHbiM 
yHHBepcMTeT; Aohgmkhm 

nOJIMTeXHMHeCKHH MHCTMTyT 

(72) Mwifl M3o6peTaTenfl: riepenMHKa M.O.; 
MbicbiK CoKonoB H.kl.; KocreHKo 
Jl.M.; riepejibMaH J1.A.; rpe6eHK)K C.A.; 
donoB A.O.; Ba)KeHOB M.K).; Eapa6auj 
K).M. 



(14) flara ny6niiKaqMM: 1995.08.27 

(21) PemcTpai<noHHbiM Honep aaflSKn: 4736918/04 

(22) flara noflann ss^sm: 1989.09.11 

(46) flara nye/iUKai^mi c{)opMynbi moQpejeHm: 
1995.08.27 

(56) AHanorn M3o6pereHMJi: ABTopcKoe CBMAerejibCTBO 
CCCP N 1228672, kji. G 03G 5/022, 1986. 
ABTopcKoe CBMAeTejibCTBO CCCP N 1441964, Kn. 
G 03G 5/022, 1988. Sulzberg T., Cotter R.J. 
Electron Acceptors Perived from Fluorenecar 
boxylic Acids and Their Charge - Transfer 
Complexel. - J.Org. Chem., 1970, 35, N 8, p.2762- 
2769, 

(54) OOTOTEPMOnJlACTMHECKMM HOCMTEJlb MHOOPMAUMM 

Mcnojib30BaHMe: onruHecKafl rojiorpact)Mfl. Cyi^Hocrb M3o6pereHMfl: (t)ororepMonjiacrMHecKMM HOCMrejib 
cocrour m3 nofl/io>KKM, arieicrponpoBOflflinero noKpbiTMfl m CBeroHyBcrBMre/ibHoro c/iofl, coflep>Kau4ero b 
KaHecTBe nojiMMepHoro cjDoronpoBOflHiiKa nojiM-N-3noKCMnponiiJiKap6a3on mjim conojiMMep N- 
3noKCMnponnjiKap5a30jia c rjiMqMflMnoBbiM sctJMpoM oQmeih cfJopMyjibi (cM.HM>Ke) moji. m. 800 900 a. e. m. rfle x 0 
0,14, n 3 5, R = CjHg, C3H7, i-C3H7 C4H9. CgH^^, C^^C^^, C^H^, n-CHgOCgH^, GeHsCHj a b KanecrBe 

ceHCM6MJlM3aropa27-AM-H-yHfle^MJlOKCMKap6oHMJ^-4,5-flMHMrpo-9-flM^l1aHOMerMneHc})nyopeH ct)opMynbi 
(cM.HiDKe) B KonnHecrse 5 12% or Maccbi nojiMMepHoro ct)oronpoBOflHMKa. MarepMaji mvieer rojiorpacjDMMecKyK) 
HyBCTBnrejibHOcrb S^= 1% = 15-27 M^/flMC npw )^ 750 hm, flMct)paKi4MOHHyio 3ct)ct)eKrMBH0crb h^g^^ 20 25% m 

3HaHeHMe "napasnrHOM naMarw" 0,8 1,5% 2 nn. 1 ra6ji. 

OnilCAHME MSOBPETEHMJl 

l/l3o6pereHMe orHocnrcfl k xMMMKo-ct}ororpac})MHecKofi npoMbiuineHHocrM, b HacrHocTu k 3anMCM MHc})opMaLinM Ha 
6eccepe6pflHbix Hocurejiflx, v\ Kacaercfl co3flaHMfl ct)oronpoBOflHMKOBbix repMon/iacrMHecKnx cpefl, Koropbie 
Moryr 6birb Mcnonb30BaHbi flji^i perncrpamiM onrMHecKMX ro/iorpaMM. 

l4ejibK) M3o6pereHMfl flB/iflercfl cosflaHne oflHoc/ioMHoro c|)ororepMonjiaGrMMecKoro Hocurejifl (OTHH) c 
BbicoKMMM 3HaHeHiiflMM rojiorpact)iiHecKOM HyBcrBurejibHocrM b bmammom oSnacru cneiapa, pacmiipeHHOM 
o6nacrbio (JioroHyBcrBMrejibHGcrii b AnHHHOBoriHOByio nacrb cneicrpa npn coxpaHeHMM BbicoKMx SHaneHUM 
MaKCMMajibHOM flMc|)paKMMOHHOM 3(1)4)6 KruBHocrM M HM3KMX SHaHBHMM "napasnrHOM naMflm". Ha Hepre>Ke 
noKa3aHO cneicrpajibHoe pacnpeflejieHMe 3JieKTpo4)ororpa4)MHecKOM HyBcrBurejibHocrM 



http://ww.fips.ru/cdfi/fips.(dll?ty=29&cp=l&cp=2&cp=3& 6/27/05 



1743300 



Page 2 of 5 



4)OTOTepMonjiacTMMecKMX HOCMTejiePi: 1 nariK- 5% UdflflOK (npoTOTMn); 
2n3nK10% UdjflflOflK. 

B KanecTBe ceHCn6MJiii3aTopa Mcno/ibsyiOT 2,7-flM-H-yHflei4MJiKCMKap6oHMJi-4,5-AMHMTpo-9- 
AMUMaHOMeTmieHc})JiyopeH (IV) CMHTeawpoBaHHbm no cxeiyie 




CIV> 

n p M M e p 1. CMHTea 2,7-flM-H-yHfleqM/ioKCMKap6oHiiJi-4,5-flMHMTpoc})jiyopeHOHa (CH). 

0,72 r4,5-flMHMTpocJ)nyopeHOH-2,7-flHKap6oHOBOM KucnoTbi (I), 10 mji xjiopucToro THOHUJia m 2 KanriM 
flMMeTMjict)opMaMMfla HarpesaiOT flo KMneHMfl (nojiHoe pacTBopeHwe nepea 3-4 mmh) m KunflTHT c o6paTHbiM 
xonoflMJibHMKOM 1 M. B BaKyyMG BOflocTpyMHoro Hacoca Ha MacjiflHOM 6aHe OTroHaK)T flocyxa xjiopucTbm 
TMOHMJi, K ocTaTKy xjiopaHrMflpuAa (II) flceaBJiflioT 5 mji CBeKenepemaHHoro H-yHfleMMJiOBoro cnnpra m 
HarpeBaioT Maccy 1 ,5 h npw 1 10-120*^0. PeaKMHOHHyio waccy oxna)KflaK)T flo 90°C, flo6aBnflioT 10 mji 3THJioBoro 
cnwpTa M ocTaBn«K)T Ha KpMCTa/iJinaaMHK). OcaflOK OTct)MnbTpoBbiBaK)T, npoMbiBaioT na (|)MJibTpe 2 paaa 
3TMJioBbiM cnnpTOM (no 3 MJi) M cyiuaT B BaKyyMe (1 mm pt.ct. 100*^0) 1 h. 

Bbixofl coeflMHeHMfl (II) 1,18 r (88,0% CTTeopeTHMecKoro), T.nn. 11 7,5-1 19°C. 

AnH OHMCTKM npoAyKT pacTBopflioT B 5 MJI ropflHero aMeioHa, ct)MJibTpyK)T, flo6aBJi«K)T 10 mji ropflHero 
3TMJioBoro cnnpia w ocraBJiflioT na KpMCTajiJiuaaMMK). OcaflOK OTctJUJibTpoBbiBaioT, flBa)Kflbi npoMbiBawT na 
cJjMJibTpe 3TMJioBbiM cnnpTGM (ho 5 MJi), cyiuaT. 

Bbixofl coeflMHeHMji (III) 1,12 r (95% Ha CTaflMM ohmctkm; 83,6% na coeflUHeHMe I), 6jieflH0-)KejiTbie Menme 
Kpucraxi/ibi, T.nn. 1 19,0-11 9, 5°C. 

HawAeHO, C 66,78; 66,86; H 7,70. 7,83; N 4,17; 4,34. 
BbiHMCJieHO, C 66,65; H 7,56; N 4,20. 

MK-cneicrp (Baae/iMHOBoe Macno, ^ (cm*''): 3090 (C-H), 1740 (C 0), 1635, 1560 (NOj), 1460, 1420, 1350 (NOj), 
1305, 1290, 1245, 1190, 1110, 1095, 1045, 970, 940, 930, 835, 790, 770, 750, 730, 710, 

n p M M e p 2. CMHiea 2,7-flM-H-yHflei<MJioKciiKap6oHMJi-4,5-flMHMTpo-9-flMMMaHOMe-TMneH<t)nyopeHa (IV). 
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1,0 r (0,0015 Mojib) 2,7-AM-H-yHfleqMnoKCMKap6oHMJi-4,5-flMHMTpoc|)nyopeHOHa (III) pacTBopaioT b 7 mji 
flMMeTMJict)opMaMMfla npM He6ojibUJOM noflorpeBe. floSasjiHioT 0,3 r (0,0045 Monb) MajioHOflMHHTpujia m 
nepeMeujMBaioT npw KOMHaTHofi reMneparype 2 h. K peaKi^MOHHOM nacce npmiMBaioT 20 mji aiMJioBoro cnnpra m 
ociaBJiflioT Ha KpMCTajuiM3aMMK). OTc})mibTpoBbiBaK)T BbinaBUJHM ocaflOK, npoMbiBawT axMJioBbiM cnMproM M 
cyiuaT. 

Bbixofl coeflMHeHMfl (IV) 0,98 r (91,6% or leopeTMHecKoro), T.nn. 118-121**C. 

npoflVKT pacTBopflK)T B 4 MJI KHHfli^ero aqeroHa, npmiMBaioT 20 mji ropflnero armioBoro crinpra m ociaB/iflioT Ha 
KpMCTajuiMaaiiMK). Bwxoa coef^menm IV 0,93 r (94,9% na craflUM ommctkm; 86,9% b pacnere na coeAMHeHne 
III), T.nji. 119-122,3°C. 

nocjie nepeKpHCTajinnaaqnM m3 170 mji H-reKcaHa nojiynaK)! 0,81 r (87,1% na cTaflmi KpucTajiJinaaMMn; 75,7% b 
pacMere Ha coeflMHenne III) flpKO-)KejiTb!x mojikhx KpucrajijioB 2,7-AM-H-yHfleMMnoKciiKap6oHMJi-4,5-flMHMT-po-9- 
AMLiMaHOMeTMJieHc})JiyopeHa (IV), T.nji. 122-123,4°C. 

HaMAeno, C 67,09; 67,28; H 7,04; 7,15; N 7,61; 7,77. 
C40H50N4O8 

BbiHMCJieHo, C 67,21 ; H 7,05; N 7,84. 

MK-cneiap (BaaejiUHOBoe Macno), y (cm"''): 3105 (C-H), 2240 (C N), 1740 (C= O), 1630, 1555 (NO2), 1545 (NOj), 
1460, 1355 (NO2)- 1315, 1290, 1265, 1185. 1125, 920, 840, 830, 790, 780, 770. 760, 745, 695. 

n p M M e p 3. ct)oTOTepMonjiacTMHecKMM HOCMiejib nariK + 3% Ud2flflOflK. 

0,5 H nojin-N-3noKCMnponMJiKap6a30Jia (nsriK) m 0,015 r2,7-AM-H-yHAeMMnoKCMKap6oHMJi-4,5-AMHMTpo-9- 
AMMMaHOMeTmieH4)jiy-opeHa (Ud2flflct>flK) pacTBopaioT Ka)KAbm b OTAejibHocru, b 5 mji TOJiyojia. PacTBopbi 
cjiMBaioT M 4)iiJibTpyioT, nojiyneHMbm pacTBop HaHocjiT Ha CTeKJiHHHbie noAJio)KKM c aJieKiponpoBOA^muM 
noKpbiTMeM SnOj, cyiuaT (nocne cyiuKM TOJiinMHa cjioa cocTaBjifler 1,2+1 mkm) m npoBOAfli McnbiraHMfl 

nojiyneHHoro ct)OTOTepMonjiacTMHecKoro Hocmejifl. PeaynbTarbi ncnbiraHiiPi npeAcraBJienbi b Ta6jiMi4e. 

n p M M e p bi 4-8. nanK + 5, 8, 1 1 , 15, 20% ud2Afl^flK. 

OTJiMHaioTCfl OT npMMepa 3 leM, hto npw npMroTOBJieHMM pacTBopa ceHcii6iiJiH3aTopa 6epyT cooTBeicTBeHHO 
0,025: 0,04; 0,055; 0,075; 0,1 r Ud2 flfl^flK. Peay/ibTaibi McnbiiaHMM npeAcraBJienbi b laejinue, 

n p M M e p bi 9-26. <t)oTOTepMonjiacTMMecKMe HocmejiM n(3nK + r3) + Ud2Afl^AK. 

OTJiMwaioTCfl OT npuMepa 3 leM, hto b KanecTBe ct)OTonpoBOAHMKa Mcnojib3yioT conoJiMMepbi N- 
3noKCMnponmiKap6a3ojia c mM^^1AMJ^0BblMM scjDMpaMU, a ^n^ npMroTOBJieHiifl pacTsopa ceHcn6miM3aTopa 
6epyT cooTBeTCTByiomee KOJiUMecTBo Ud2Afl^flK (0,01-0,07 r). PeayjibTaTbi ncnbiTanuM npeAcraBJienbi b 
Ta6jiMMe. 

n p M M e p 27. CneKTpajibHoe pacnpeAejieHwe ajieiapocfjoTOHyBCTBHTejibHOCTn 4)OTOTepMonjiacTMHecKoro 
HocMTejifl nanK + 10% Ud2flfl0flK. 

CneKTpajibHoe paonpeAeneHMe 3JieKTpoct)OTOHyBCTBMTejibHocTM (S^ M^/p^) nojiyneHO M3MepeHMflMii S^v 0,2 

npM pasjiMHHbix A/iMHax BOJiH. Pe3yjibTaTbi nsMepeHMM npeACTaBJienbi na rpatpme. Ha 3tom >Ke rpact)MKe Aano 
cneiapajibHoe pacnpeAejienwe 3Jict)eKTpoct)OTOHyBCTBMTenbHocTM MaTepMana-npoTOTMna nsriK 5% UdflflOK. 
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n p M M e p 28-30 (KOHTponbHbie). OoTOTepMon/iacTHMecKne HocMjenn USHK UdflflOK. 

OTJiMHaioTCfl OT npmviepa 3 reivi, hto b KanecTBe ceHCM6ii/iM3aTopa 6epyT H-yHAeMn/ioBbm 3ct)Mp 2,7-flMHMTpo-9- 
AMMiiaHOMeTMJieHct)nyopeH-4-Kap5oHOBOM Kuc/ioTbi (UdAflOK) b KO/inMecTBe 0,015 m 0,04 rcooTBercTBeHHO. 
Peay/ibTaTbi McnbuaHMM npeflcraBJieHbi b TaSjinqe. 

nariK nonyneH aHMOHHOM no/iMMepMaaMMeM N-3noKCMnponMnKap6a3ona nofl fleficTBMeM KOH. Bee cononuMepbi 
n(3nK + rs) nonyHeHbi aHa/iorMHHO nariK coBMecTHOM no/inMepMaai^Mew N-anoKCMnponnnKapeaao/ia c 
cooTBeTCTByK)u<MM miiqMAMJioBbiM 3(})MpoM B npMcyTCTBMM 2-3% eflKoro Ka/iM OT Maccbi MOHOMepoB npu 125- 
135°C c nocjieflyioii4eM HeMTpannaaMMeii peaKMMOHHOM Maccbi m Bbica>KfleHMeM npoflyiaa b reKcaH. 
CpeflHeHMcnoBbie SHaMeHMfl MOJieKy/iflpHOM wiaccbi kbk nsriK, laK n cono/iMMepoB wiano paanMwaioTCfl Mexcfly 
C060M M cocTasnflioT 800-900 M.e. ocTaiOHHbie anoKCMflHbie Hucna He npesbiujaioT 0,5% 

McnbiTaHM« o6pa3MOB npoBefleHbi MeioflOM ro/iorpact)MMecKOM MHTep(t)epoMeTpMH b nsnyHeHnu HE-Ne naaepa ( 
^= 633 hm). rioBepxHOCTHbm nojeHMnan waiviepeH /^MHaMUMecKMM aoHflOBbiM MeroflOM (b Ta6/iMi<e 

noTeHLinaji aapfl)KeHMfl cjioa <t)OTOTepMonnacTMHecKoro Maxepnana ciaHflapTMaoBaH fljia To/imnHbi 1 mkm). 
TeMHOBOM cnafl noBepxHOCTHoro noTeHMwajia (TCnn) onpefleneH KaK v^-v^l00% rAe V-^-- noBepxHOCTHbm 

o 

noTeHMMa/i cnofl wepea BpeMfl T= 30 c. 3jieKrpoct)OTorpac|)MHecKafl HyBCTBHiejibHOCTb S ^ 0,2 oqeHeHa no 
cnaAy noBepxHocTHoro noTeHMwajia (V^,) hb 20% nofl AewcTBueM cBera npu sneiapuHecKnx nojiflx E1,2-10® B/m. 
CneKxpanbHoe pacnpeflejieHwe 3Jieiapoc}DOTOHyBCTBMTejibHocTM (S^) nonyneHo uaMepeHUHMH S Av 0,2 0,2 npu 

V 

paajiMHHbix fljiMHax bojih. rojiorpa(t}MMecKaji syBCTBHTenbHOCTb (S^= 1% M^/p^) naiviepeHa nyieM pemcTpaMUM 

rojiorpaMM nnocKoro BO/iHOBoro (fjpoHTa hb npocipaHCTBeHHOM HacTore V= 450 jimhmm/mm. flMcJ)paKi4M0HHafl 
3ct)c})eKTMBHocTb ^^^^^ HaMfleHB KBK OTHOiueHMe MHTeHCMBHOCTM CBBia, flMc})parMpoBaHHoro B nepBbiM nopaflOK, K 

HHieHCMBHOCTM na/^aioinero hb rojiorpawiMy CBera. "napaanTHafl naM5iTb" (II) onpefle/ieHa kbk OTHomeHMe 
flMc|)paKMM0HH0M 3(})ct)eKTMBHocTM "napaaiiTHOM nawflTM (Tin), BoaHMKiueM npu hobom mhkjib aanncn nocjie 
CTMpaHM« npeAbiflymew rojiorpaMMbi nnocKoro BojiHOBoro c|)poHTa, aanwcaHHOM c waKCMMajibHOM 

/)M4>paKMM0HH0(l 3(t)(i)eKTMBHOCTbfO 



(n^.100) 



TaKMM o6pa30M, npeflJiaraeMbm OTflH o6naflaeT BbicoKHMM aHaHeHMflMH rojiorpact)MMecKOM MyBCTBUienbHocTM 
(S|^= 1% 110-180 M2/fl>K npu 633 hm, S^= 1% 15-27 tAVRiK npu ^= 750 hm), paciUMpeHHOM o6jiacTbio 

ct)0T0HyBCTBMTejibH0CTM B flJinHHOBOJiHOByK) MBCTb cneKTpa (Haw25-30 hm) npu coxpaHeHMM BbicoKMx aHaseHMM 
MaKCMManbHoft flwctDpaKqwoHHOM 34)(})eKTMBHocTM {^^^^20-25%) H HM3KMX aHaHeHMM "napaanTHOM naMflTM" (n 

0,8-1,5%). 

ripefljiaraeMbiM ct)TnH MO>KeT 6biTb McnonbaoBan b rojiorpac})imecKOM MHTepcfjepoMeipMH fljifl MHoroKpaTHOM 
perMCTpai^MM oniMMecKux rojiorpaMM TpancnapaHTOB m AM(t)<][}y3Hbix o6beiaoB b pea/ibHOM MacujTa6e BpeMenw. 

OOPNiyJlA M30BPETEHM5I 

<l>0T0TEPM0nJ1ACTMHECKMtl HOCMTEJlb MHOOPMAUMH, cocTOS\n\m m noflJiOKKM, aneiaponpoBOAfli^ero 
noKpbiTMfl M CBeTOMyBCTBMTejibHoro CJ1051, coAep>KauL|ero noriMMepHbm 4}OTonpoBOAH^K m ceHCMennuaaTop, 
oTJiMHaioi^MMCfl TeM, HTO, c qejibio noBbimeHMfl roJiorpa(t)MHecKOM HyBCTBMTe/ibHocTM m pacujiipeHMfl o6jiacTM 
cneKTpanbHOM HyBCTBMTe/ibHocTM B A/iMHHOBoriHOByio HacTb cneKtpa npu coxpaneHUM bwcokhx aHaneHUM 
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